REMARKS 

This is in response to the Office Action dated January 16, 2009. In view of the foregoing 
amendments and following representations, reconsideration is respectfully requested. 

1. Information Disclosure Statement Filed October 21, 2008 

The reference (JP 10-216975), cited in the IDS filed October 21, 2008, was apparently 
not considered by the Examiner because the citation was lined out on the copy of Form PTO 
1449 which was returned with the Office Action. However, a copy of the reference and an 
English language abstract were provided for the Examiner's consideration. Accordingly, there 
does not appear to be any reason for the Examiner to not consider the reference. Thus, the 
Examiner is requested to consider the reference, and indicate such consideration in the next 
Office Action. 

2. Claim Amendments 

By the above amendment, claims 7, 8 and 10 are amended; claims 9 and 1 1-14 are 
cancelled; and claim 15 is newly presented. Thus, claims 7, 8, 10 and 15 are currently pending in 
the present application. Support for new claim 15 can be found in Fig. 8 and page 13, lines 14- 
20 of the specification as originally filed. 

3. Amendments to the Specification 

The specification has been reviewed and revised, and a substitute specification has been 
prepared. No new matter has been added . Also enclosed is a 'friarked-up" copy of the original 
specification showing the changes that have been incorporated into the substitute specification. 
The enclosed copy is entitled "Version with Markings to Show Changes Made ." 
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4. Prior Art Rejections 

A novel feature of the present invention is that the moving device is controlled so as to 
run the recognizing camera at a generally uniform velocity at which images of the recognition 
marks can be captured and calculated based on a time for capture of the images of the recognition 
marks into a storage unit and a distance between positions of the recognition marks that are 
adjacent to each other in the deposition direction. 

In the previous Office Action, the claims were rejected over Nakahara et ah (US 
2001/0032030). It is submitted that the present invention, as defined by the amended claims, 
now clearly distinguishes over the Nakahara reference for the following reasons. 

In the present invention, as defined in claim 7, in order to recognize the recognition marks 
for component placement that are provided corresponding to the component placement positions 
where the components are to be placed in the plurality of partition areas on the board, the 
velocity at which the recognizing camera runs over the recognition marks is a velocity at which 
the images of the recognition marks can be captured into a storage unit while the recognizing 
camera runs. The velocity is calculated based on the time required for capture of the images of 
the recognition marks into the storage unit and the distance between the positions of the 
recognition marks that are adjacent to each other in the deposition direction. Thus, the 
operations of recognizing the recognition marks can be executed while the recognizing camera is 
run at a generally uniform velocity (i.e., the highest speed capable of capturing the recognition 
mark images) without being stopped at each recognition mark during the recognition process. 
Thus, the present invention significantly reduces the recognition time, and the mounting takt 
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(cycle time) can be reduced. The recognition marks are provided in the small boards of a multi- 
panel type board. With the present invention, the recognition marks can be reliably recognized 
while the recognizing camera is run at a maximum velocity, and thus, the recognition time can be 
greatly reduced. Note the comparison of the time required for the recognition operation in the 
present invention with the conventional operations on page 16, line 10 to page 18, line 4 of the 
specification as originally filed. 

Nakahara discloses an apparatus 2 that has a pair of XY tables corresponding to respective 
part-suppliers 1 3 . Every XY table has a transfer heads 1 0 that include board-recognition-cameras 1 5. 
The X Y table is driven and head 1 0 is moved, so that camera 1 5 recognizes board 3 on transport-path 
5, and then a position of board 3 is detected. On board 3, overall particular recognition marks 101 
and 102 are provided on diagonal points for recognizing the whole position of board 3. On each 
block 3 1 , individual recognition marks 20 1 and 202 are provided on diagonal points for recognizing 
an individual block. The whole position of board 3 can be detected by shooting marks 101, 102 on 
board 3 with camera 1 5 for recognizing the position of the marks. The position of each block 3 1 can 
be detected individually by shooting marks 201, 202 on block 31 with the same camera 15. 

In the Nakahara recognition operation, the relative positions of individual recognition marks 
201, 202 of each block 31 of board 3 are recognized. The recognition-mark-position-memory 28 
stores the result of the recognition. 

Thus, Nakahara merely discloses that a whole recognition mark and individual recognition 
marks are recognized in a multi-panel board. However, Nakahara lacks any teaching or suggestion 
of running a recognizing camera at a velocity so that the recognition marks, which are straightly 
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disposed in the plurality of areas, can be recognized without the necessity of stopping the camera at 
each recognition mark. That is, Nakahara fails to teach or suggest the novel feature of the present 
invention as recited in claim 7, i.e., a controller for controlling the moving device so as to run the 
recognizing camera at a generally uniform velocity at which images of the recognition marks can be 
captured, the velocity being calculated based on a time for capture of the images of the recognition 
marks into a storage unit and a distance between positions of the recognition marks that are adjacent 
to each other in the deposition direction. Therefore, the Nakahara reference cannot meet each and 
every limitation of claim 7. 

Further, claim 10 is directed to a recognition method and requires, inter alia, recognizing, 
with a recognizing camera, the recognition marks linearly disposed in the plurality of areas, while 
running , by a moving device, the recognizing camera in a deposition direction in which the 
recognition marks are linearly disposed, at a generally uniform velocity at which images of the 
recognition marks can be captured and stored in a storage unit , wherein the velocity is calculated 
based on the time necessary for capture of the images and a distance between positions of the 
recognition marks that are adjacent to each other in the deposition direction. Since Nakahara does 
not disclose moving the recognition camera at a generally uniform velocity while capturing 
recognition mark images, the Nakahara reference does not anticipate nor render obvious the 
recognition method defined in claim 10. 

Further, new independent claim 15 requires, inter alia, control means for controlling the 
moving device so as to continuously move the recognizing camera at a generally uniform velo city at 
which images of the recognition marks can be captured, wherein the velocity is calculated based on a 
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time for capture of the images of the recognition marks into a storage unit and a distance between 
positions of the recognition marks that are adjacent to each other in the deposition direction . For the 
reasons set forth above in the discussion of claim 7, Nakahara does not disclose or suggest the novel 
features of claim 15. Note that the means-plus-function limitation can only be met if the 
corresponding structure in the prior art reference performs the identical function. As noted above, 
Nakahara lacks any disclosure of capturing the images of the recognition marks while moving the 
recognition camera at the generally uniform velocity. 

In view of the above, it is submitted that the present application is now clearly in 
condition for allowance. The Examiner therefore is requested to pass this case to issue. 

In the event that the Examiner has any comments or suggestions of a nature necessary to 
place this case in condition for allowance, then the Examiner is requested to contact Applicant's 
undersigned attorney by telephone to promptly resolve any remaining matters. 

The Commissioner is authorized to charge any deficiency or to credit any overpayment associated with this 
communication to Deposit Account No. 23-0975, with the EXCEPTION of deficiencies in fees for multiple dependent claims 
in new applications. 



MSH/kjf 

Washington, D.C. 20005-1503 
Telephone (202) 721-8200 
Facsimile (202) 721-8250 
July 16, 2009 



Respectfully submitted, 



Akira KABESHITA et al. 




Michael S. Huppert 
Registration No. 40,268 
Attorney for Applicants 
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Version with MarVino*^ 
Show Changes Marte 

DESCRIPTION 

DEVICE AND METHOD FOR RECOGNIZING RECOGNITION MARKS FOR 
COMPONENT PLACEMENT 

BACKGROUND OF THE INVENTION 

1_. Technical Field 

The present invention relates to a recognizing 
device and a recognizing method for recognizing recognition 
marks that are provided corresponding to a plurality of 
component placement positions on a board for recognition of 
the component placement positions. 

2 . Description of Related Art Background Art 

For a so-called multi-product board that is 
partitioned into a number of regions on each of which 
components are to be placed, conventionally, a recognition 
camera is moved to and stopped at a recognition mark provided 
in vicinity of a component placement position, for 
recognition of the component placement position in each of 
the regions, and then the recognition mark is recognized. 
The recognition camera is subsequently moved to and stopped 
at a next recognition mark, termination of vibrations owing 
due to an inertial force upon the stoppage of the camera is 
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awaited, the mark is thereafter recognized with the 
recognition camera, and thus all the recognition marks are 
recognized. Then components are placed on the component 
placement positions on the basis of the positions of the 
recognized recognition marks. 

The above structure, however, has an issue in that 
long — a long time for the recognition operation prevents 
reduction in mounting takt (cycle time) because all the 
recognition marks are recognized one -by- one one by one with 
stoppage of the recognition camera. 

Therefore, an object of the present invention is to 
resolve the — this issue and to provide a recognizing device 
and a recognizing method by which the recognition time can be 
reduced greatly. 

SUMMARY OF THE INVENTION Disclosure Of Invention 

In order to achieve the object, the present 
invention is configured as follows. 

In accordance with a first aspect of the present 
invention, there is provided a component placement 
recognition mark recognizing device for recognizing 
recognition marks for component placement that are provided 
corresponding to component placement positions where 
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components are to be placed in a plurality of partition areas 
on a board, the component placement recognition mark 
recognizing device comprising: 

a recognition camera for recognizing the 
5 recognition marks straightly disposed in the plurality of 
areas , and 

a moving device for running the recognition camera 
at a generally uniform velocity in a deposition direction in 
which the recognition marks are straightly disposed, 

10 wherein the recognition marks are recognized with 

use of the recognition camera while the recognition camera is 
run by the moving device . 

According to a second aspect of the present 
invention, there is provided a component placement 

15 recognition mark recognizing device as defined in the first 
aspect, wherein the velocity at which the recognition camera 
is run by the moving device is a velocity obtained from a 
distance between adjoining recognition marks divided by time 
required for capture of an image of the recognition mark. 

20 According to a third aspect of the present 

invention, there is provided a component placement 
recognition mark recognizing device as defined in the first 
or second aspect, wherein the plurality of areas are made 
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into one block and wherein the recognition marks for 
component placement that are located in a confronting pair of 
corners of the block and in different areas are recognized 
with use of the recognition camera. 
5 According to a fourth aspect of the present 

invention, there is provided a component placement 
recognition mark recognizing method for recognizing 
recognition marks for component placement that are provided 
corresponding to component placement positions where 
10 components are to be placed in a plurality of partition areas 
on a board, 

the component placement recognition mark 
recognizing method comprising: respectively recognizing the 
recognition marks straightly disposed in the plurality of 
15 areas with use of a recognition camera while the recognition 
camera is run at a generally uniform velocity in a deposition 
direction in which the recognition marks are straightly 
disposed. 

According to a fifth aspect of the present 
2 0 invention, there is provided a component placement 
recognition mark recognizing method as defined in the fourth 
aspect, wherein the velocity at which the recognition camera 
is run by the moving device is a velocity obtained from a 
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distance between adjoining recognition marks divided by time 
required for capture of an image of the recognition mark. 

According to a sixth aspect of the present 
invention, there is provided a component placement 
5 recognition mark recognizing method as defined in the fourth 
or fifth aspect, wherein the recognition marks for component 
placement that are located in a confronting pair of corners 
of one block composed of the plurality of areas and 
positioned in different areas are recognized with use of the 
10 recognition camera. 

BRIEF DESCRIPTION OF THE DRAWINGS ferfbe^ Dcocription 9# 

Drawingo 

Fig. 1 is a perspective view of a component 
15 mounting apparatus in accordance with a first embodiment of 
the present invention; 

Fig. 2 is a plan view of the component mounting 
apparatus in accordance with the first embodiment of the 
present invention; 
2 0 Fig. 3 is a plan view of a board that is to be 

recognized by the component mounting apparatus in accordance 
with the first embodiment of the present invention; 

Figs. 4A and 4B are a partially enlarged plan view 



of the board that is to be recognized by the component 
mounting apparatus in. accordance with the first embodiment of 
the present invention and a graph of running velocity of a 
recognition camera of the component mounting apparatus; 

Fig. 5 is a partially enlarged plan view of a state 
in which a component has been placed in an area on the board 
that is to be recognized by the component mounting apparatus 
in accordance with the first embodiment of the present 
invention; 

Fig. 6 is a partially enlarged plan view of a board 
that is to be recognized by a component mounting apparatus in 
accordance with another embodiment of the present invention; 

Fig. 7 is a partially enlarged plan view of a board 
that is to be recognized by a component mounting apparatus in 
accordance with still another embodiment of the present 
invention; and 

Fig. 8 is a block diagram of the component mounting 
apparatus of Fig. 1. 

DETAILED DESCRIPTION OF THE INVENTION Boot Mode for Carrying 
Out the Invention 

Before the description of the present invention 
proceeds, it is to be noted that like parts are designated by 



like reference numerals throughout the accompanying drawings. 

Hereinbelow, embodiments of the present invention 
will be described in detail with reference to the drawings. 

ifi^-Figs . 1 and 2 io shown show a component mounting 
apparatus having a device for recognizing recognition marks 
for component placement that is capable of performing a 
method for recognizing recognition marks for component 
placement in accordance with a first embodiment of the 
present invention. As shown in Figs. 1 and 2, the component 
mounting apparatus has: board conveying and holding devices 3 
and 13 for holding boards 2 in board holding positions; 
component feeding cassettes 8A, 8B, 18A, and 18B as an 
example of component feeding units for accommodating 
components 80 that are to be placed on the boards 2; placing 
heads 4 and 14 having nozzles 10, as an example of component 
holding members capable of holding the components 80, and 
having recognition cameras 90 such as CCD camera — cameras 
capable of recognizing marks 69, 71, and 72 on the boards; 
component recognizing devices 9 and 19 such as CCD camera 
cameras for recognizing postures of the components 80 sucked 
and held by the nozzles 10; moving devices 5 and 15 composed 
of XY robots for moving the placing heads 4 and 14 between 
the component feeding cassettes 8A, 8B, 18A, 18B, the 
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component recognizing devices 9, 19, and the board conveying 
and holding devices 3, 13; and .a controller 1000 (see Fig. 8) 
for controlling operations of the devices and the members. 

The XY robots 5 and 15 are configured as follows. 
Two Y-axis drive units 6a, 6a of an XY robot device 6 are 
fixed to a front end and a back end, with respect to a board 
conveying direction, of a component mounting area 2 00 on a 
mounting apparatus base 16, two X-axis drive units 6b, 6c 
laid • on and across the two Y-axis drive units 6a, 6a are 
provided so as to be capable of moving independently in Y- 

axis directions and capable of avoiding collioion, the 

collision. The working (placing) head 4 that moves in a first 
mounting area 201 is provided on the X-axis drive unit 6b so 
as to be capable of moving in X-axis direction, and the 
working (placing) head 14 that moves in a second mounting 
area 2 02 is provided on the X-axis drive unit 6c so as to be 
capable of moving in the X-axis direction. The XY robot 5 is 
thus composed of the two Y-axis drive units 6a, 6a fixed to 
the mounting apparatus base 16, the X-axis drive unit 6b 
capable of moving in the Y-axis direction on the Y-axis drive 
units 6a, 6a, and the working head 4 capable of moving in the 
X-axis direction on the X-axis drive unit 6b. The XY robot 
15 is composed of the two Y-axis drive units 6a, 6a fixed to 
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the mounting apparatus base 16, the X-axis drive unit 6c 
capable of moving in the Y-axis direction on the Y-axis drive 
units 6a, 6a, and the working head 14 capable of moving in 
the X-axis direction on the X-axis drive unit 6c. 
5 In the component mounting apparatus, as shown in 

Fig. 2, a first component mounting unit on the lower left 
side in Fig. 1 is composed of the board conveying and holding 
device 3, the component feeding cassettes 8A, 8B, the placing 
head 4, the moving device 5, and the component recognizing 

10 device 9. A second component mounting unit on upper right 
side in Fig. 1 is composed of the board conveying and holding 
device 13, the component feeding cassettes 18A, 18B, the 
placing head 14, the moving device 15, and the component 
recognizing device 19. The two component mounting units are 

15 capable of functioning independently of each other as 
component mounting apparatus, and therefore one of the 
component mounting units will be described below. 

In the one component mounting apparatus, as shown 
in Figs. 1 and 2, a board carrying- in path at center from 

20 board carrying-in side to board carry-out side divides the 
component mounting area 200 for boards 2 into the first 
mounting area 201 and the second mounting area 202. In the 
first mounting area 2 01, a board 2-1 is carried by a loader 1 
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onto the board conveying and holding device 3 positioned in a 
center position in the first mounting area 201, the board 
conveying and holding device 3 is moved from the center 
position to a part nearest to the component feeding unit 8A 
5 provided in an end portion of the first mounting area 2 01 
along a direction of the board carrying- in path and nearest 
to the recognition camera 9 as an example of a first 
component recognizing unit, and thus the board 2-1 is held in 
position for a mounting operation. Then, in the first 

10 mounting area 2 01, components are then sucked from the 
component feeding units 8A, 8B, held, and mounted on at least 
half an area (a diagonally shaded area 2A of Fig. 2) of the 
board 2-1 on the near side as seen looking from an — the 
perspective of an operator near te — the the first component 

15 feeding unit 8A. After completion of the mounting operation 
in the first mounting area 201, the board conveying and 
holding device 3 is returned to the center position, and the 
board 2-1 is thereafter transferred from the board conveying 
and holding device 3 onto the board conveying and holding 

2 0 device 13 positioned in the center position and adjacent to 
the board conveying and holding device 3. Subsequently, the 
board conveying and holding device 13 is moved from the 
center position so that the board 2-1 is moved to a part of 
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the second mounting area 202 nearest to the component feeding 
unit 18A and nearest to the recognition camera 19 as an 
example of a second component recognizing unit, and the board 
2-1 is held in position for a mounting operation. In the 
second mounting area 202, subsequently, components are sucked 
from the component feeding units 18A, 18B, held, and mounted 
on at least half an area (a diagonally shaded area 2A of Fig. 
2) of the board 2-1 on the far side as seen looking from the 
perspective of an operator near to the the component feeding 
unit 18A. Then, after completion of the mounting operation 
in the second mounting area 202, the board conveying and 
holding device 13 is returned to the center position, and the 
board 2-1 is thereafter transferred from the board conveying 
and holding device 13 onto an unloader 11, and is carried out 
of the second mounting area 2 02. As a result, the shortest 
distances between a board 2 held in position in the mounting 
areas 201, 202, the component feeding units 8A, 18A, and the 
recognizing cameras 9, 19 can greatly be reduced in 
comparison with a conventional apparatus in which boards are 
held on a board carrying- in path in a component mounting area, 
and thus reduction in mounting time and improvement in 
productivity can be achieved. 

The board 2 is partitioned into a plurality of 
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areas 2A, and a recognition mark 71 for component placement 
is provided corresponding to a component placement position 
70 in which a component 80 is to be placed in each area 2A. 
Typically, the recognition marks 71 for component placement 
are provided in diagonal positions in the vicinity of the 
component placement positions 70 for the respective 
components 80. 

In an example, as shown in Figs. 3 and 4, the 
component placing areas 2A with overall dimensions of 100 mm 
by 100 mm on the board 2 are partitioned in a grid pattern 
into one hundred square -like areas 2 A each measuring 10 mm by 
10 mm. In each area 2A, the marks 71 for component position 
recognition are provided in diagonal positions with the 
component placement position 7 0 between. Among the manners 
of disposition of marks 71 for component position recognition 
are a manner in which marks 71 for component position 
recognition are respectively disposed in diagonal positions 
for one component placement position 70, a manner in which 
marks 71A for component position recognition are respectively 
disposed in outermost diagonal positions in a component 
placing area 2A including a plurality of component placement 
positions, and the like. 

In the component mounting operation, initially, the 
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moving device 5 drives the placing head 4 to move, and a pair 
of board recognition marks 69 for board positioning provided 
in diagonal positions as shown in Fig. 3 on the oblong or 
square board 2 held by the board conveying and holding device 
3 are individually recognized with the use of the recognition 
camera 90 on the placing head 4. Thus the pair of board 
recognition marks 69 for board positioning on the board 2 
held by the board conveying and holding device 3 or 13 are 
recognized, and positioning of the board 2 on basis of a 
point of origin of the component mounting apparatus is 
performed with movement of the board 2 in the X direction or 
the Y direction with drive of the board conveying and holding 
device 3 on the basis of a result of the recognition of the 
pair of board recognition marks 69 for board positioning. 

Subsequently, a pair of recognition marks 71 for 
component placement position are recognized that correspond 
to a component placement position 70 in each area 2A on the 
positioned board 2 which has been partitioned into a number 
of areas 2A in advance. As shown in Fig. 3, the recognition 
marks 71 for component placement position are disposed in the 
vicinity of a pair of diagonal corners in each area 2A so 
that the component placement position 70 in each area 2A is 
interposed between the marks 71, and the recognition marks 71 



14 



are disposed in one straight line in a lateral direction on 
the board 2, i.e., in the X direction, and in one straight 
line in a longitudinal direction on the board 2, i.e., in the 
Y direction. Accordingly, for example, the moving device 5 
drives the placing head 4 to move straightly in the X 
direction (a rightward direction in Figs. 3 and 4) from a 
recognition mark 71 for component placement position in a 
lower left corner of a lowest and leftmost area 2A on the 
board 2. In this operation, the placing head 4 is 
continuously run at a uniform velocity v which allows 
recognition processing, instead of being stopped at every 
position corresponding to the recognition marks 71, the 
recognition marks 71 are recognized in succession, and 
results of the recognition are stored into in a storage unit 
1001 (see Fig. 8) in the controller 1000. 

Subsequently, a recognition mark 71 for component 
placement position in a lower left corner of a lowest and 
rightmost area 2A on the board 2 is recognized, the camera 
thereafter goes out of the area 2A and moves in the Y 
direction by a distance that makes it possible to recognize a 
recognition mark 71 for component placement position in an 
upper right corner of the area 2A. Then the moving device 5 
drives the placing head 4 to move straightly in an X 
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direction (a leftward direction in Figs. 3 and 4) opposite to 
the above so that recognition is started from the recognition 
mark 71 for component placement position in the upper right 
corner of the area 2A, the placing head 4 continues to run at 
the uniform velocity v which allows recognition processing, 
and recognition marks 71 are recognized in succession (see an 
arrow A) . 

Subsequently, a recognition mark 71 for component 
placement position in an upper right corner of the lowest and 
leftmost area 2A on the board 2 is recognized, the camera 
thereafter goes out of the area 2A and moves in the Y 
direction by a distance that makes it possible to recognize a 
recognition mark 71 for component placement position in a 
lower left corner of an area 2A on top of the area 2A. Then 
the moving device 5 drives the placing head 4 to move 
straight ly in the X direction (the rightward direction in 
Figs. 3 and 4) so that recognition is started from the 
recognition mark 71 for component placement position in the 
lower left corner of the area 2A, the placing head 4 
continues to run at the uniform velocity v which allows 
recognition processing, and recognition marks 71 are 
recognized in succession (see an arrow B) . 

In this manner, the recognition marks 71 for 
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component placement position in the lower left corners and 
the recognition marks 71 for component placement position in 
the upper right corners in the areas 2A are continuously 
recognized without the otoppagc one by one stopping at each 
location . 

Placing steps ' are subsequently performed after 
completion of the recognition of all the recognition marks 71 
for component placement position in both the lower left 
corners and the upper right corners of the areas 2A. That is, 
positional deviations in the component placement positions 70 
in the areas 2A are calculated in an arithmetic unit 1002 
(see Fig. 8) of the controller 1000, on the basis of the 
results of the recognition of the recognition marks 71 for 
component placement position in both the lower left and upper 
right corners of the areas 2A. 

On the other hand, components 8 0 fed from the 
component feeding cassette 8A are sucked and held by the 
nozzles 4, and postures of the components 80 are thereafter 
recognized with uoq of by the component recognition camera 9. 
The postures of the components 80 are corrected on the basis 
of the results of the recognition, and the components 8 0 are 
thereafter placed on the component placement positions 7 0 in 
the areas 2A, as shown in Fig. 5, in consideration of the 



positional deviations that have previously been calculated. 

In locations where components are not required to 
be placed because of ouch a — factor a factor such as poorly- 
printed solder etc. are put bad marks (faulty location 
indication marks) 72, as shown by the "X" mark in Fig. 4, 
which are required to be recognized. Provided that the bad 
marks 72 are positioned on paths on which the placing head 4 
travels in the X direction for the recognition of the 
recognition marks 71, the bad marks 72 can be detected 
simultaneously with the recognition of the recognition marks 
71. 

On the basis of specific examples, hereinbelow, the 
recognizing operations in accordance with the embodiment will 
be compared with conventional operations. 

In a conventional example, a recognition camera is 
moved at a velocity of 10 mm with respect to 56 ms, for 
example, relative to recognition marks and is stopped 
temporarily in a position corresponding to a recognition mark 
After termination of vibrations owing to an inertial force 
upon the stoppage of the camera (stabilization of a 
mechanism) is awaited for 75 to 100 ms, the recognition mark 
is recognized for 50 ms with the use of the recognition 
camera. Subsequently, the recognition camera is moved afresh 
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to the next recognition mark at the velocity of 10 mm with 
respect to 56 ms and is stopped temporarily in a position 
corresponding to the recognition mark, and a recognizing 
operation is performed. Such a series of operations are 
performed for all the recognition marks, and all the 
recognition marks are thereby recognized. In the 

conventional example, therefore, 56 ms + (75 to 100 ms) + 50 
ms = 181 to 206 ms is required for each of one hundred the 
one hundred recognition marks, for example, and thus (181 to 
206 ms) x 100 = 18100 to 20600 ms = 18.1 to 20.6 s is 
required as a whole. In addition, 15 s may be required for 
the recognition of the bad marks, and thus (18.1 to 2 0.6 s) + 
15 s = 33.1 to 35.6 s may be required in total. 

In the above embodiment, by contrast, time for 
capture of an image of a recognition mark 71 into the storage 
unit 1001 of 16 ms and a distance between positions of the 
recognition marks of 10 mm, for example, provide a quotient 
of 10 mm/16 ms * 625 mm/s. On the condition that the moving 
device 5 drives the placing head 4 to run at a velocity not 
larger greater than 625 mm/s, accordingly, the recognition 
marks 71 can be recognized while the head 4 is being run. In 
the embodiment, therefore, 100 mm/ (625 mm/s) = 0.16 s is 
required for each lateral row ±« — one hundred — of the one 



hundred recognition marks (in each row, a total of ten 
recognition marks exist at intervals of 10 mm and a maximum 
distance between the recognition marks is 100 mm) , and thus 
0.16 s x 10 (rows) = 1.6 s is required as a whole. In 
addition, 0.5 s is required for the recognition of the bad 
marks in each row, 2.5 s is required for the longitudinal 
movement, 0.5 s x 10 (rows) = 5 s is required as a whole, and 
thus 1.6 s + 0.5 s + 2.5 s = 4.6 s is required in total. 
Thus the required time can be reduced to about one -eighth in 
general of that in the conventional example. 

In accordance with the embodiment, operations of 
recognizing the recognition marks 71 are executed while the 
placing head is run at the generally uniform velocity v 
without being stopped one by one at every recognition mark 71 
for the recognition. Thus the recognition time can be 
reduced greatly, and mounting takt (cycle time) can be 
reduced. 

The invention is not limited to the above 
embodiment but may be embodied in other various manners . 

For example, the embodiment is intended for the 
square boards 2, and the recognition camera 90 is run in 
lateral directions; however, a configuration is possible in 
which the recognition camera is run in longitudinal 



directions . 

In the embodiment, all the recognition marks 71 in 
the areas 2A are recognized. This is necessary on the 
condition that — afi — that accuracy in component placement is 
high (e.g., of ±10 jam) . On the condition that — aa — that 
accuracy in component placement is not so high (e.g., on the 
order of ±50 to 100 jam) , on the other hand, recognition of 
recognition marks 71 may be performed for every group 
consisting of a plurality of areas 2A, instead of the 
recognition of all the recognition marks 71 in the areas 2A. 
In recognition of recognition marks 71 in the areas 2A, 
specifically, a pair of recognition marks 71 in diagonal 
corners in each block composed of a plurality of areas 2A may 
be recognized, instead of the method in which a pair of 
recognition marks 71 are recognized for each area 2A. 
Provided that four adjoining areas 2A are treated as one 
block 2B as shown in Fig. 6, for example, a recognition mark 
71A in a lower left corner of a lower left area 2A in the 
block 2B and a recognition mark 71A in an upper right corner 
of an upper right area 2A in the block 2B have only to be 
recognized. Instead of the method in which four adjoining 
areas 2A are treated as one block 2B, two adjoining areas 2A 
may be treated as one block 2C or nine adjoining areas 2A may 



be treated as one block 2D as shown in Fig. 7. That is, an 
arbitrary number (two or more) of adjoining areas 2A may be 
treated as one block. For each block, a recognition mark 71A 
in a lower left corner of the block and a recognition mark 
71A in an upper right corner of the block have need only to 
be recognized. 

Such methods can accelerate mounting takt (cycle 
time) on the condition that — an — that accuracy in component 
placement is not so high. Consequently, recognition for 
every other area may be skipped or recognition for a row may 
be skipped. If a fouled recognition mark cannot be 
recognized, a result of the recognition of an adjacent 
recognition mark can be substituted. 

Provided that bad marks 72 positioned on lateral 
rows of recognition marks 71 disposed in the X direction are 
recognized with recognition of the recognition marks 71, as 
shown in Fig. 4, and that the bad marks 72 are in midpoint 
positions between the recognition marks disposed at 10 mm 
intervals, for example, the recognition camera can be run at 
velocities that arc changed change according to the p resence 
or absence of the bad marks 72, that is, at a velocity such 
that the camera is run while the recognition marks 71 are 
recognized at 10 mm intervals, in areas where the bad marks 
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72 are absent, and at a velocity such that the recognition 
marks 71 or the bad marks 72 are recognized at 5 mm intervals, 
in the vicinity of the bad marks 72. 

In the method in which recognition marks are made 
into blocks for recognition as shown in Figs. 6 and 7, 
information on areas where bad marks 72 are provided may be 
recorded as a bar code or the like in a region other than the 
areas on the board 2 or may be provided separately as 
information concerning the board 2, in the form of a data 
base or through such a storage medium as FD. 

Appropriate combinations of arbitrary embodiments 
among the various embodiments described above are capable of 
achieving effects which the combined embodiments have. 

In accordance with the present invention, 
operations of recognizing the recognition marks are executed 
while the placing head is run at a generally uniform velocity 
without being stopped at each one by one at every recognition 
mark for the recognition. Thus the recognition time can be 
reduced greatly, and mounting takt (cycle time) can be 
reduced. 

Appropriate combinations of arbitrary embodiments 
among the various embodiments described above are capable of 
achieving effects which the combined embodiments have. 
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Although the present invention has been fully 
described in connection with the preferred embodiments 
thereof with reference to the accompanying drawings, it is to 
be noted that various changes and modifications are apparent 
to those skilled in the art. Such changes and modifications 
are to be understood as included within the scope of the 
present invention as defined by the appended claims unless 
they depart therefrom. 



